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AUTHORS ¢ Gross, Ye. F. and Kreyngol'd, F. I.
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TITLE: Infrared Absorption Spectruuw of Silver Oxide

PERIODICAL: Optika i spektroskopiya, 1961, Vol.l0, No.3, pp.417-418

TEXT: The present authors have investigated the infrared
absorption spectrum of Ag,0. The specimens investigated were 10

to 100 p thick. The Ag 0“powder, which was compressed to produce
these specimens, was ob%nined from silver nitrate-alkali reaction
(M. M. Pavlyuchenko and E. Gurevich, Ref.4). The precipitated
AgZO was washed in distilled water and dried at 80°C. In order to
prévent decomposition of Ag,0 by light, both the reaction and all
the subsequent operations were carried out in red light. Chemically
pure commercial Ag 0 was also usfd. The measurements were carried
out in the region 410-1500 cm”™~, using the MK(C ~b (IKS-6) and
IKS-14 infrared spectrometers. Three absorption bands were found
in the infrared spectrum of Agzo in the gbove wave number region,
They aret: two narrow bands at 1073 e¢m™* and 802 cm~! and a wide
band with a maximum at 530 cm” . An attempt was then made to
compare this spectrum with the infrared absorption spectrum of Cuzo.
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The latter has been extensively investigated by I. Pastrnyak
(Ref.5). Since the Ag,0 spectrum should be displaced relative to
the Cu,0 spectrum towards longer wavelengths, the 1073 and 802
bands c¢an be directly compared with the 1124 and 848 cm~l bands of
Cu.0. In fact, an estimate of the positions of the absorption
bafids of Ag,0 corresponding to the above two bands of Cu20 yielded
the values 1080 and 812 em-l, The discrepancy between these
estimated values and the experimental values is very small and can
probably be explained by differences in the lattice constants of
Aszo and Cu20. Moreover, the Agzo bands are narrower than the

Cu,0 bands. The wide Ag,0 band at, 530 em~! has an absorption
coefficient greater than 1000 c¢cm ~ and hence can be compared
with the strong absorption_bands of Cu,0 with a "centre of gravity"
at 630 cm™ ., The 530 c:m"1 band is more displaced towards the

long wavelengths than the 802 and 1073 bands. The results obtained
can be explained by assuming the presence of non-polar bonds both

in Ag,0 and in Cuzo. The fraction of the homeopolar component in
Ag,0 should be greater than in Cu,0. Comparison of the absorption
spectra of Agao and Cu20 shows that the absorption band at 8.9 u
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(Cuzo) corresponds to the band at 9,3 u (Agzo) if the mass of Cu

is replaced by the mass of Ag and this directly confirms the
vibrational nature of the bands. There are 1 figure and 3 Soviet

references,
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AUTHORS : Gross‘MXg,E~, Banch—Grinpt.M., Grillot,E. and
Razbirin, B.S.

TITLE: Effect of machining on the absorption spectrum of
cadmium sulphide crystals at low temperature

PERIODICAL: Optika i spektroskopiya, 1961, Vol.ll, No.l,. pp.84-86

TEXT: The absorption spectrum of cadmium sulphide crystals,

obtained by different methods, were examined experimentally at

4,2°K. It was established that grinding and polishing lead to a
significant change in the character of the spectrum in the region

of the absorption edge. The results obtained are discussed and
interpreted. Two of the authors have previously reported a group

of fine, weak lines at the absorption edge of cadmium sulphide j\

single crystals at 4.2°K, which were not due to absorption in the
basic lattice (Ref .1: Gross, Ye.F. and Karryyev, N.A.. DAN SSSR,

84, 471, 1952; ibid 102, 485, 1955). In addition it had also been
found (Ref.l: g.Grillot, J.Phys.Rad., 17, 671, 1956 E.Grillot,
M.Bancie-GrLllot. Festk8rper-phys. Akad. Verlag, s.226-243. Berlin,
1958; Izv. AN gsSR. ser. fiz., 22, 1356, 1958) that the me thod of
Ccard 1/ 4
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growing the very pure crystals had a marked effect on some of the
optical properties, The investigation of crystals grown by the
Frerichs method (Ref.5: Phys.Rev., 72, 594, 1947) and by a method
developed by one of the authors (Ref ,6: E.Grillot, Compt. rend.,
242, 779, 1956) was therefore undertaken at 4.2°K. As the
absorption is so high, it is necessary to employ very thin crystals,
these being obtained by cutting and polishing, in one case to
20 microns ., crystals grown by the second method above which are
very thick (up to 5 mm). The latter crystals did not exhibit the
line structure of the absorption edge which was very clear in
crystals of the same thickness grown by the Frerichs' method.
Furthermore, the absorption edge was blurred and displaced towards
the longer wavelength, by about 20 A as in zurve a of Fig.l,
where the absorgtion is plotted in arbitrary units against
wavelengt‘h A, A; the curve b 1s for the Frerichs crystal of
* the same thickness (204u) . That the effect was due to grinding and
polishing was proved by taking a thick crystal grown by the
Freri:ha' method (120 n) which exhibited the line structure at the
absorption edge and grinding and polishing to 80 u when the line
strusture disappeared. Also, if a piece 1s broken off a crystal
Card 2/ 4
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grown by the newer technique so that the observation can be made
without polishing the line structure is observed, Thus it is
established that working the surface gives rise to an additional
continuous absorption spectrum, The authors suggest that this
could be due to one of two possibilities. One is that the cubic
modification of CdS is formed by working the surface and the
absorption edge of this form is known to be displaced towards the
red (Ref.,8: E.Mollwo. Reichsber. Phys, 1, 1, 1944, F,M6glich,

Arbeitstag, Festkdrperphys., 11, 94, 1955). The other possibility
is that the working causes an amorphous layer to form on the surface
or to a large number of defects and strains which could alter the
crystal parameters, There are 2 figures and 9 references:

% Soviet-bloc and 5 non-Soviet-bloc. The references to English
language publications read as follows: R.Frerichs, Phys_.Rev., 72,
594, 1947; P.B.Hirsch, I.N.Kellar, Nature, 162, 609, 1948,
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Fig.l. Absorption spectrum of CdS obtained by the method described
by Grillot (Ref,&4).

The lines A = 4889, 4864, 4861 and 4857 A were obscured on the //

original prints and are not reproduced here because of their weak
intensity.
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AUTHORS Gross, Xef,gf and Yakobson, M. A.
TITLE: Investigation of the luminescence of CdS single crystals at

low temperatures

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, v. 25,
no. 4, 1961, 531-532

TEXT: The present paper was read at the 9th Conference on Luminescence
(crystal phosphors). The authors have continued their investigation of
the luminescence of CdS single crystals. The short wave line group which
corresponds to the short wave absorption of the CdS single crystal at :}i\
T « 4.2°K has been studied. The luminescence spectrograph obtained showed
that the short wave bande (X = 4788, 4828 and 4852 A) are weak due to
reabsorption. If these short wave bands are considered to be principal
bands then it is possible to contrast them with satellites at a distance
of 300 cm™'. But these are ndt contained in the oscillation series of the
long wave luminescence. The effect of treating CdS single crystals with
sulfur and cadmium vapors on their spectra has also been investigated. The
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purpose of these tests has been to clear the nature of defects which are
responsible for the origin of the long wave line group of the light-blue
luminescence. 1t has been found that after the treatment with sulfur
vapors long wave luminescence and absorption will disappear completely.
After using cadmium vapor these spectra will essentially atay the same.
The test results allowed the following conclusionst The short wave
juminescence lines and the corresponding absorption bands can be con-

sidered an annihilation of the exciton in the crystal lattice during 1ight
emission. The origin of long-wave light-blue luminescence can be referred
to the presence of defects in the oryatal lattice. And it may be assumed
that the junctions responsible for the origin of long wave emission will
take place in the lattice near various defects. Furthermore, it 1is asgumed
that the long-wave 1ine groups in the absorption spectrua and in the
spectrum of light-blue luminescence of the CdS crystal are connected with
tion and emiss £ ortho-excitons. They are formed by light
excitations under the influence of the disturbing effect of defects.
Therefore, the short-wave line group should be compared with para-excitons.
S. A. Moskalenko has stated the following in & discussion about this
papers 1In order to explain the CdS spectra the authors have used the
card 2/3
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hypothesis of ortho and para excitons. According to their opinion ortho
excitons are allowed because of the interaction with impurities. A
separation of ortho and para excitons depends on the exchange interaction.
If this is very small then it points to a large-enough radius of the
excitons; the spin-orbit coupling at the impurity potential is small and
the ortho excitons are not intensive. There are 7 references: 5 Soviet-
bloc and 2 non-Soviet-bloc.,

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii rauk SSSR (Institute
of Physics and Technology, Academy of Sciences USSR)
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AUTHORS Groaa,A Ye. F. and Suslina, L. G.

TITLE: Investigation of the absorption and the luminescence of ZnS
and ZnSe single crystals

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, v. 25,
no. 4, 1961, 532-533

TEXT: The present paper has been read at the jth Conference on
Luminescence (crystal phosphors). The authors have investigated the
absorption, reflection, and luminescence spectra of ZnS and ZnSe single
crystals near the long-wave edge of the principal absorption at tempera-
tures of liquid helium. 2nS and ZnSe single crystals have been obtained
in form of plates by sublimation of powder in a neutral gas medium. They
belong to the hexagonal modification with a sixfold axis in the plate
plane. The maxipum dimensions of the crystals ares ZnS - 25x 5x O.1°mm
and ZnSe - Tx1.5x0.1 mm. The spectra have been studied at T = 4.2 K
in polarized light from photographs of samples of various thicknesses.

It has been found that the long-wave edge of the self-absorption of ZnS \x
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and ZnSe single crystals has a complicated structure and shows several
small, intensive, polarized absorption lines at T = 4.2°K. A line
luminescence has been observed at the absorption edge of both crystals.
Between the short-wave emission lines and the long-wave absorption line

a resonance has been established. The relative distribution, the
polarization, and the width of the lines are very similar in absorption
spectra of isomorphous Zn8 and ZnSe crystals. Considering the position
of the absorption edge, the stability and the high absorption coefficient

(N104 + 105 cm") it can be assumed that the established absorption

caused by the structure is due to the absorption of the basic substance
in the lattice, i.e., the formation of excitons. The luminescence o
spectrua of ZnS has been obtained from fine-crystalline powder at 77.3 K.
At T = 4.201(. an intensive line atructure has been found in the
luninescence spectra of ZnSe single crystals. An equidistant band group
which can be found in a number of oxyde and sulfide crystals is found
here. The gap between equidistant bands (Av~ 260 crn"‘) corresponds in
magnitude to the lattice vibration energy of ZnS. Taking into account
that there is a resonance between the short-wave luminescence lines of
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ZnS and ZnSe and their long-wave absorption lines, it has to be assumed
that the line emission of crystals has to be referred to the exciton
annihilation in the lattice at light emission. The figure shows
schematically the position of the absorption and luminescence band centers
and their polarization in ZnS and ZnSe orystal spectra. [Abstracter's
note: Essentially complete translation]. There is 1 figure.
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GROSS, Ye.F,; KAFLYANSKIY, A.A,
~/—-_’ .
Quadrupole absorptiom and the optical lifetime of the ground
state of excitons in a Cuy0 crystal. Dokl. AN _5SR 139 no.l:
75-78 J1 161, {MIRA 14:7)

1, Fiziko-tekhnicheskiy institut AN SSSR, 2, Chlen-korrespon-
dent AN SSSR (for Gross). :
(Excitons——Spectra) (Copper oxide crystals)
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AUTHORS: Gross, Ye. F., Corresponding Member AS USSR, Razbirin, B. S.,
and Safarov, V. I.

TITLE: The Stark effect on the exciton levels of a cadmium-sulfide
crystal

PERIODICAL: Akademiya nauk SSSR. Doxiady, v. ‘40, no. b, 1961, 1285 «

1288

TEXT: The asuthors studied the Stark effect on the exciton lines of the
absorption spectrum of thin CdS crystals (from some tenths of microns up
to 10u) at 4.29K. When examining the {irst series of lines, l7 -lg the

authors used an electric field whose direction coincided with the optical
axis C of the crystal. If the polarizaticn of light is parallel to the
optical axis (E[/C), the lines corresponding to the excited exciton states
will be most sensitive to the electric field. Up to electric field
gtrengths of 10 to 15 kv/cm no shift of the line n = 1 of this series was
observed. From 100 v/ca onward the lines n = 2. n = 5 and n = 4§ showed
3 bgoa gning. The short-wave component was shifted toward the vioclet,

ard 1
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and the satellite line A = 4814.8 & of the line A = 4815.2 & (n = 2) was
ghifted toward the red. 'When the polar:zation of light was perpendicular
to the optical axis (ELC). the line n = " of the [irst series showed no

shift. Tue satellite of the iine n = 2 and 1 ts short-wave component are
polarized in an electric field with EIC The long-wave component of the
line n = 2 i8 polarized in an electiric field with ENC. The Stark effect
of the lines n = 3 gnd n = 4 with BEJC could not bte examined. The Stark

effect in electric fields perpendicular to the optical axis of the crystals

showed the same characterﬁ The firat line (n = ', A = 4826.5 X) of the

second series of lines showed no Stark affuct up to field

7 - r‘v)
0o - 15 kv/cm. The second 1line {n=2,A = 4785 L), was

dently of the orienta%ion of the electric
field to t | 3 . With increasing field strength
the short-wave componen the vinlet, while the long-wave
component shifted in opposite direction. The results obtsined here indi-
cate that the exciton dimensions in a Cd§ crystal are large Guu increase
with increasing line frequency (quantum number n). The intensity of the
satellites of the lines n = 2 and n = 1 jncreases wxith increasing field /
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strength. The results obtained agree with those of J. L. Birman (Ref. 9)
D. G. Thomas et ul. (Ref. 6), and A. Lempick: (Ref '0) There are 4
figures and 10 referencess 6 Soviet-bloc and 4 non-Soviet. The three
most recent retferences to English-language publications read as follows:
Ref. 6: D. G. Thomas, J. J. Hopfield, Phys Rev 16, 573 (1959); Ref. 9
J. L. Birman, Phys. Rev. Letters, 2. nce 4, *%7 (1959); Ref. 101 A.

" Lempicki, Proc. Phys. Soc., 74, no. 479, 138 (1949),

SUBMITTED: July 26. 196! !
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ANTHOR™: Gross, Ye. F., and Razbirin, B. §.

oy s
b

TLE: Fine structure of the exciton absorption liner of cadmiuz
aulfide single cryatals

FTERIADIZAL: Fizika tverdogo tela, V. 4, no. 1, 1962, 207 - 212

T%¢T:+ The fine atructure of exciton atsorption lines (A = 4853.0 X;

1. as:3.2 %3 A - 4805.8 X3 A - 4805.5 f) was studied by light pelarized
parallel and rerpendicular to the optical axis of & €dS crystal. The fine
strusture of the first two lines is fully described. The tehavior of theae
lines cannot be explained with the ordinary crystal optica. The suthora
n*terpt to explain it by using assumptions by 5. I. Pexar (ZngTF, 33, 1022,
laer.’ 34, 1176, 1958, 36, 451, 1959; 38, 1786, 1960; 22, 522, 1958; FTT,
2y 261, 1260). Hence in the exciton adbsorption range longitudinal and
transverse excitons may propagate in a crystal. If the szallness of the
1ight wave vector is no§ neglected their {frequencies are different. The
comnonents %1 - 4853.0 and 'Lz = 4854.8 of the first line of the exciton

series FQ - r'7 and the components ;1,; - 4813%.2 3 and ',Lﬂ « 4B14.0 R of the
card 1A '
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mecond line of this series are considered to be frequencies of longitudinal
and tranaverse excitons in the CdS crystal. Owing to experimental diffisul-
ties the dependence of the exciton absorption linea on the angle between
light *eam and optical axis could not be proved as ia required by Pekar's
theory. There are 3 figures and 14 references: 10 Soviet and 4 non-Soviet.
Tte four references to English-language publications read as follows: W. R.
Yeller, A. Marcus, Fhys. Rev., 84, 809, 1951; J. J. Hopfield, D. G. Thomas,

Fthys Chem. %ol., 12, 276, 1959; J. L. Birman, Fhys Rev. Lett., 2, 157,
155%; D. G. Thomaa, J. 1. Hopfield, Phys. Rev , 116, 573, 12%9.

Fiziko-tekhnicheskiy institut im. A. F TIoffe AN SSSR
Lentngrad (Physicotechnienl Inatitute iment A F. Ioffe AS
i35k, Leningrad)

SURMITTED: Juty 27, 1961
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bl

cross, fe. F., Raztirin, B. S., ard Shekhmamet'yev, E. I

e

Spectral distribution of the excitation of edge lumines-
cence of CdS crystals

P:ATOTICALs Fizika tverdogo tela, V. 4, no. 1, 1262, 215 - 216

+:%T: The authors studied the excitation spectrum of green lumirescerce of
243 crystals at 77°%. An incandescent lamp whose 1ight fell on the crystal
surface through a monochromator with an angle of 50 - 80° served as light
asurce. According to the shape of their luminescent excitation curves the
*45 crysatals can be divided into two groups. In the first group the maxima
»f the excitation curves of green lumireacence coincide with the absorption
lines of the crystals. In the second group the minims of these curves
cotncide with the absorption lines. If a crystal of the first group is
reated to 250°C and then rapidly cooled in liquid ritrogen it then telongs
o sroup two. By heating crystals of the second group they could not ke
sranaformed into crystals of the first group. Due to these heat treatments
arly the sinima became more ahallow and the ashort-save part of the lumines-
cence ;xcitation curve tecame more intense. This property of the Cd3
card /<
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crystals is explained by the fact that photoconductivity and lumirescence
are produced by the excitons. The maxima and minima of the excitation
curves and their behavior on heat treatment is related to the anninhilation
{recombination) of excitons. B. V. Novikov (FTT, 1, 357, 1959; ZhTF,
iXViiI, 792, 1058) i3 mentioned. There are 2 figures und 8 references:

£ T"nviet and 2 non.Soviet. The two references to English-language putlica-
sions read as folloss: C. C. Klick. Phys. Rev., 86, 659, 1952; 89, 274,
"% . Datton. J. Phys. a. Chem. Sol., 6, 101, 1998

ALSTTIATION Leningradskiy gosudarstvennyy universitet {Lerningrad State
University)

3URVITTED: August 3, 1961
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24,35¢0 (1132,1/3¥, //ﬂ/) B111/8104
AUTHORS ¢+ Gross, Ye. F., and Chan Kuang-yiu

TITLE: —ﬁew series of exciton lines in the light. and dark-blue
spectral ranges of cuprous oxide crystals

PERIODICAL: Fizika tverdogo tele, V. 4. no 1, 1962, 261 - 264

TEXT: Possidble exciton transitions from the valence band to higher
asub-zones of the conduction band were atuiied. Transitions to the lowest
sub-zone have nlready been found by A. G. Zhilich (Ref. 2+ Vest. LGU,
no. 22, 5. 19993 no. 10, 5 1960) and S. A. Moskalenko (Ref. 2+ FIT, 2,
1755, 19603 Zh03, 3. 369, 1960). I. Pastrnyak and R, A, Titov (Ref. 4:
FIT, 3. 861, 1961) were the first to investigate the new exciton lines.

A more precise investigation has now revealed new weak reflection lines
at helium and nitrogen temperatures:

Card ('14/‘\4}
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New series of exciton lines ... B111/B104
A
v, R
quantum number n Wave number rn(cm ) Hnl.éw;dthVﬁR
77.3K 4 27K

Group

‘ 2 20847 T 'i X
ight bluef 3 2137 :
tient ® e} 4 1 21240 (?) /s ,;
. | 2 i 21901 _ 2
iark blue $! : { 52192 2
..

Series lawss (a) for the iight-blue range:

v = 21569 - —F2- (em ). 0= 2.3

FEN
-

(b) for the dark-blue range:

e

P R .
o = 22425 - —ﬂgai— fem U n o

Card 2/4

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



s y, J y I

Y

S/‘ﬂ‘/62/004/001/04‘/052
New series of exciton iines .. Bi1'/B'04

From the sccurrence of lines 1n tne light

concludad that the correspondinf abserpion iineld are very

the light-blue range there are three broad absorpitiTh tipes wh

coincide with the correaponiing reflection lines but are shifte by

20 %. Only the absorption minimum coincides with the peak of the o
responding reflection line within the error of measurements It 1¢ assumed
that deformation atrains are responaible for these shifts which were
particulurly distinct 1in fine-crystalline Cu.0 layers cxamined vy L. fe,
Solov'yev. The extremely close dependence € of the reflection linss on
the surface defects of the crystal indicates that these 1ipes are Jepen-
jent on the entire lattice structure. For this r2assn shuge 1ntense

gharp 1ines are attributed te exciton transiticns. Tre meuzured values
were comvared with the models of Zhilich and Moskalenko. and the fcrmation J{
of exciton lines was interpreted. There nre 3 famres < tatle and 4 '
reforencest 3 Soviet and 1 non-Soviet. The reference to the Engl:ish langusge
publication reads as follows: R, J. Elliot Phys- Rev.. 108. 1284 1957

ASSOCIATION: Fiziko-tekhnlcheskiy ipatitut 1m. A F. Ioffe AN 5SSR
yai cnnical 23 L imen: . Iof
card 3/4 Leningrad (Physicotecnnicat Institute imen: A F. 20 fe
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33185
§/1ar /60/ 047008 04" [052
New series of exciton lines ... Bti1/B1CY

5 USSR Leminerst)

3 ; B N L RFT<R
SUBXITTEL: Soptenber 2 20
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33367

§.4177 (ako 105/, 103¢) 2/' ’3}/ 02/C01/501 02716
112 /B1 g

.Y/

AUTHORS: Grogs, Ye, F., and Kreyngol'd, F. I.

TITLE- Cptical and photoelectric properties of cercury suaif:ide 1r
the main absorption edge range

PERIODICAL: Fiuika tverdogo telu, v. 4. no. ', 1962 29 . 263

TEXT: 3tudying the diffuse reflection spectrum, the wu‘hora frund ‘he
absorption adge of HgS to be 6100 A at room temperature snd 5500 A oat
?701(. The forbidden band width was 9"'()”1 ov/'grnd. The atsorption band
lies batween 5510 and 3560 A at 777K, Fig. ' shews the spectrai distri-

bution of the photoconductivity of two groups of Hgd crystals (T = 77%).
The absorption line of the first greup (a) corresponds t5 the maximuaz
and that of the second group (b), to the minimum of the phsts eurcent.
Fig. 2 shows the spectral distribution of the protoronductivity of a HgS

v
B

crystal in the region around the electrodes ( T » 77“K}. There is no

Card ﬁ?}[,
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B33y
S/161/62,004/001 /047 /G
Optical und photcelectric, ., B"B/B1Zé / 4 2

xt'n{rare%hqucnchmgg t’qr HgS crysta)s of the se-ond gFrouy at 1onm temrera.

T;-en . ere are & figuree and 4 referencea:r 2 Sov:wer and ¢ nor Seviet
. ' by . ea -t 2
© reference to the English-ianguage pubiication rende us foll-gs- D

R Hamiliem, Brit, I Appl. Phys. 5. 103, 1555,

ASSCCIATION . Y £0su
I\ }..nmgmdsku gosudarsivenayy universitet | Leringrad Stuate
Trivers:ty) A

SUBMITTED: Septembar 11 1961
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mELT Ereiton aboorption und reflection s;gctra el
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sose tens of mierons thick. They were cbtained
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5/181/62/004 /002/015/951
BExciton spectrum of hexagonal Znye ... B102/8138

17 references: 9 Soviet and B8 non-Soviet., The four most recent
references to English-language publications read as follows: D. ©.
Tnomas, J. J. Hopfield. Phys. Rev. 116, 573y 19595 J. L. Birman. Prys.
Rev. Lett., 2, 157, 19%9; J. J. Hopfield. J. P'hys. Chen, soley 14, U7,
1360; D. G. Thomas. J. Phys. Chem. Sol. 15, 8u, 1960,

AGLOCIATION: Fizlko-tekhnicheskiy inustitut im. A. F. Ioffe AL USSR
Leningrad (Physicotechnioll Institute imeni A. F. Ioffe
AS USGH, Leningrad)

SUBKITTED: August 16, 1961
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POSANS Lewnian elfect ol indicce

JaiT Tne Cuzﬁ specirum shows, aspart from the hyirogen-like series, a
Continucus stenrlge nbuoritlon; the first step decins at 6144 9, the
PR N ‘NS f oy -\ 4 - . . . -
sezcond at LOG{ a 3= TT.3%6).  Tnis stepwise absorntion can be explained
allli Olners by the optical spectrum of poluaron Sorzction or -ndirect
@XoivOon trangiticnsg due to exciton interaction with monscharomntic phonons
! - "1\

L ¥t - L PN ~ -y e L . 3 TS 4
“E.p 7 W02 em ). The latter model -as proposed by R. J. Ziliott {Proc.
:nt.’r'; :. , j' ‘.-4' ‘w-. .”4 5 * r - 2o o’ 1
‘Q’l)‘u ~’Cj“‘: on Semicond. ?I.Jst Prague, 406, 19350; Punys. Rev. 1 4, 340,
(JBi)e 4 35 in 0od agreemsnt with the observed dependence of the
absorrtion %oeifxclen: on trne Ireguency of tie light ubsorbed:

ot e N2 . : .
ko hv=s )76, B, 1s the energy at the beginning of the st

-

e
thecked By epxeriments of the erfect of uniaxisl ceforuation cn the short-
/

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703

Aid wALOD Ly Jield in

and 111° he experimental

1 1Y {100],; q || [100],;
ML, qli[110],;:
HrugmoL,:  qli[1iol;:

-

SRty v

[

[ S EANE

Cc

.
-
.
»
-
.

e
H
s

sea

. Come ey fe LR
H-FEN G RVIVNGR Y-S A V7]

.
‘t

to the direc

ondltions are givern

(p) 11 [100],; i(s) i1 (100],:
P il M)y ) H2)g

Cuagition snc its
- -»>
zni BE.d,
iine with
The center

:

line also the edge at ECB. A was

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703

vy AN
COL YL alus shsorption
. Jne o phonon involved
Saarpticn in Wne Tale®

noeneloy Hunds connected
SneTO

. 1 C . eb . ~tod §
ISP PR A TS H A i0r
i

S o e o
i itut i ' A 536R L4P/
AS30CIATI0N: S J. ins SN

e e
SUIITILD

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703
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10150
R 7 /11 1/62/;34’ 04/026/042

!

i 3 B102/8164
e

PR
RS d

AUTISRS: Gross, Ye. F., Kaplyanskiy, A.
Lffect of oriented deformation
indirect excitation of ‘he exc
crygtals

w3

Fiuvika tverdo la, v. 4, ro. 4,

Sross and Kaplyanskiy had already shown {777, , 2968, 1960

uniaxial comireasion of Cu,0 crystals leads to ng of ihe first L/P/
“

comtonent (n=1,06125 3) ol the yellow exciton seri i of the taxo edges
(6165 ani 6085 &) of continuous abgorption. For 2 C, E’I;C3

doudle’t ariges, with P1f02 - & triplet; P is the cozprezsion direction.
These studies were continued. Wnile the previous rea
i

surecents were nade
ir "trangverse" geometry (L;.x), now they were mad n "longitudinal" one
T

e
\Lr;ﬁ), L is the direction of lipght propagation. The nrasurenments were
nade again at 77°%K and with 4L5-51 {I5P-51) specirozr 3h and an Y7 -85

Card 1/3
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1/62/004/304/026/042
cct of oriented leformation... 3102/3104

ot . . 2
The comsression loail was 10-20 kp/mac,
were only red-shifted and not nol i Wil

wiag shifted toward suorter waves, the edges were snHiit ind:

and red-ghifted; no polarization. With il ¢,_, the line was

2

let and the specirum wus }/
5 seen which was v

red-gshifted, the edrfe waa gplit into a trip
po*ar;“cd. Fith B4 G, (LdL_P), only the first edge =

Y

W
red-ghifted; with 21C,, both edges were geen, the Iirat was siightly red-
‘r

ol
s

+
“
1
2S
¢}

the gecond was shiffed consideravly toward siorter waves. The
of wvotn studies (L. ? end L% P) were analyzed on the =asig of
'3 theory (Proc. Internat. Confer. Seamicond., Prajue, 408, 1300;
v. 124, 349, 1961) of the connection between these *
exciton transitions in the band n=1 (cozbined ex xc

iong). The good agreement deiween 4this theory ani

sneaky in Tavor of the theory. The symzmetry type o
red ig assumed to be P;z It can alsc be asgumed ‘hat

vion takes jluce in Cu20. There are 1 figure ani
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e P , 5/131,762 /004 /004/026/04
sitect ol oriented leformation... 3/102/3702 4/004/026/04z

A «m . I . « s .
A3S0CIATION: Fizixo-tekhnicheskiy institut im.i, ¥, lo-Te A SS8R

- ’ . 13 *
Pen}ngrdd (Phyaicotechnical Institute imeni 4. F. Ioffe
L8 USSR, lLeningrad)

SUBLITTED: December 13, 1361
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)19 bo /
_7f ")/;- g S/181,'62/504/005/011/055
A B125/B104

Cross, Ye. F., Lider, K. F., and Novikov, B. V.

7 = -

spectral cxamination of ghe photoconductivity curves of
CaS crystals at 77 and 4 K in the region of the absorption
edge

Fizika tverdogo tela, v. 4, no. 5, 1962; 1135 - 1139 : V&ﬁ

Plates of CdS single crystals affixed to quartz beckings were used
to study the efiect of temperature on the shape of the spectral curves of
protocurvent and the coincidence betwecn the gbsorption maxima and the
valuzs of photocurcent. Cooling from 77 to 4 K produces the following
effects: lixe the sbsorption spectrum, the curves arg also shifted toward
shorter wavelengtha, All curves obtained at 4 and 77 K may be divided
into two ;roups according to the coincidence between their absorption maxima
end Lheir extreie values of photocurrent. In the first group, the absorp- -
tion lines correspond to photocurrent maxima, ond in the second, they
correspond to minima. On the shorv-wave section of the curyes, the photo-
sensitivity of crystals belonging to the second group at 77 K was higher
Card 1/2 . S U
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‘ S, 181/62/004/005/011/055
Spectral examination of ... . 175/B

£
than or the long-vave section. The coincidence between the rhotocurrent
carves ent the ubsorption haxlma changes substantially. Crystals belonging
to the second group at 77. 3 K belong to the first at 4.2 K. A s1m$1nr ob- V/
servaiion can be made with some CdS crystals in the range 300 - 77 K. /q
“he WﬂotﬂoenﬂlLIVIty of so~called "mixed crystals" heated to room tempera-
‘ure increzses abnormally in the long-wave pseudomaximum, and increases
elso 1" the short-wave scction when they are cooled from room temperature
to 77 It is noted that crystals with many surface and bulk defects yield
snectrhl curves of the first type for any temperature, while crystals with
only few defects afford curves of the first type. Hence, defects are non- :
uniforialy distributéd throughout the volume of mixed crystals. There are
5 figures, The most impdrtant cnglisn-language reference is: L. F, Gross
&. 3. V. wovikov. Bull. Amer. Phys. Soc., Ser. II, 6, 5, 478, 1961,

A550CIATION: Leningradskiy gosudarstvennyy universitet (Lenxngrad State
University)

SUBIITTED: December 12, 1961
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8/181/62 /004 /006 /043 /051
B108/B138

AUTHORS: Cross, Ye. F.s» Kaplyanskiy, A. A., Agekyan, V. T., and
Bulyanitsa, D. S.

TITLE: Polarization of the yellow exciton series in the Cu,0°
apectrum on deformation of the crystals

PERIODICAL: Fizika tverdogo tela, v. 4, no. 6, 1962, 1660-1666

TEXT: The effect of uniaxial compression of Cu,0 crystals along the <100>,
<110>, and <111> axes on the yellow exciton series was studied. A long-
wave displacement of the series was obgerved. Anisotropic absorption was
found but there was no aplitting of the yellow series’. Polarization of
the absorption of the yellow series on deformation is explained by

"direct forbidden" transitions (R. J. Elliott, Phys. Rev., 108, 1384, 1957)
into exciton states and by band-to-band transitions, which are due to
nearby excited bands. There are 1 figure and 1 table.

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR,
Leningrad (Physicotechnical Ingtitute imen* A. F. Ioffe
AS USSR, Leningrad) .

Card 1/2
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Polarization of the yollow ... 2{23}4?54004/006/045/051

SUBMITTED: | December 13, 1961 (initially)
March 5, 1962 (after revision)
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s/161/62/004/006/019/041
B102/B104

AUTHORS s Gross, Ye. F., Kaplyanskiy, 4. A., and Agekyan, V. T.

o S

TITLE: Doformation-induced splittirg of the blue and the dark blue
exciton series in the Cuzo crystal spectrum

PERIODICAL: [Fizika tverdogo tela, v. 4, no. 8, 1962, 2169 - 2178

TEXT: Single-crystal Cu,0 plates cut in parallel to (100), (110) or (111)

planes were compressed at 77°K in the directions <100; <110) or. {111}
respectively. It was then examined how the compression influenced the
reflection spectrum (normal reflection, observation perperdicular to
pressure P direction). Pj{001]:+ Broad and almost symmetrical splitting,
doublet components polarized. PlI[111]s no splitting, no polarization;
P||{110}s medium and almost symmetrical splitting, doublet coxzponents
polarized. The position of the doublet line (v) related to that of the
original line (vo) depends not only on the direction but also on the

magnitude of the pressures A =« y - Vo depends lincarly on p. A calcula-
tion of the deformation-induced line aplittxng shows that at 'k = O the

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(
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, s/181/62/004/008/019/041
Deformation-induced splitting of the... B102/3104

highest conduction band is of the type P;Z' As the splitting is similar

in both series the exciton band splitting must be due to splitting of the

upper conduction bands which are the samec in both. An investigation of the
optical transitions in the ban.s ‘8 (P12)
relative intensity of polarized absorption is equal for transitions from
P+ (blue) and from F (dark blue). Q(ualitatively the theorctical results

agree well'with .the: experxments. iIf -6:is given 'in kg/mm ’

shows that in Pg (F'z) the

A CM-‘ =—27 (511 ""ayy"' cn) 2 ( 12 ) .

-+ 25 V(ogg hand °,’)’ -+ (”' ";‘,ll)“ -+ ("ll - °lt)‘

Thus the amount, multiplicity and polarization of the excitcn geries
splitting correspond to the calculated characteristics for the usplitting

of the transition '}, I (F+5)——?Pe (T7,). There are 4 figurca and 1 tabla.

card 2/3
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5/181/62/604/608/019/041
Deformation-induced splitting of the... B102/B104
ASSOCIATION, Fiziko-tekhnicheskiy institut im. A. F.

Ioffe AN SSSR
Leningrad (Physicotechnical Institute in

eni A. P. Ioffe
AS USSR, Leningrad)

SUBKITTED:  March 22, 1962

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703

Lhigl
5/181/62/004/012/046/052

' B3125/B102
7. /60 ’

AUTHORS: Grosa,iYe. F., Razbirin, B. S., and Sokolov, v. I.

B -

TITLE: Bound excitdns and band structure in a CdS-crystal
4
PERIODICAL: Fizika ﬁyerdogo tela, v. 4, no. 12, 1962, 3673-3675

TEXT: The hypothesis that bound excitons are produced from free excitons
of the type (r9- 7) and from free excitons of the type (r7-r7)1 at the

spift of the level of the free excitons near the lattice defect is
confirmed by the following characteristics of the exciton spectrum: (The
complex structure of the valence band in CdS-crystals is a function of a
corresponding sub-band, according to J.S.Birman (Ph,s. Rev. Lett., 2, 157,
1959) and Ye. F. Gross et al. (DAN SSSR, 140, 1285, 1961; FTT, 4, 207,
1962)). The single line 24888.6 X and group of lines in the interval
4870-4858 X belong to the first term (n=1) of the exciton series (P9- P7).

The lines 4864.0; 4861.0 and 4838 % belong to the first term of the exciton
series (F;=Fy) . The lines 4864.0; 4861.0 ana 4888.6 % are connected with

the same impurity center. The fine lines 4820.5 and 4818.3 % observed in
Card 1/3
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5/181/62/004/012/046 /052
Bound excitons and band... B125/B102
the region of exciton linms are caused by the excited states n=2 or n=3 of
the exciton (P9-r%). There is a correlation between exciton lines and

corresponding fine lines. The speotrum of free and bound excitons is shown
in Fig. 1. The different influence of the CdS-crystul deformation on each
type of free and bound excitons is verified by continuing previous
investigations (of Ye. 7. Gross, B. S. Razbirin (ZhTF, 27, 2173, 1957; 2€,
237, 1958) of absorption and reflection spectra of a crystal having one end
attached to a glass base. The lines of the series (Pg-rﬁ) and the

corresponding lines of bound excitons are notably more curved than those
of the series (P7-l‘7) and the corresponding lines of the bound excitons.

Lines that appertain to free and the corregponding bound excitons in one
series are the same. This characteristic of free and bound excitons
produced from the same valence sub-band is also confirmed the shift of the
lines caused by temparature., Thero are 2 figurusa.

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A, F. Ioffe AN SS3R,
Leningrad (Physicotechnical Institute imeni A. F. Ioffe
AS USSR, Leningrad)
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' 3/181/62/004/012/051/052
N 550 B125/B102

ie
o~

AUTHORS: Gross, Ye. F., and Suslina, L. G.
TITLE: 'Thé ezission spectrum of hexagonal ZnSe single crystals
PZRIODICAL:  Fizika tverdogo tela, v. 4, no. 12, 1962, 3677-36€0

TEAT: The "edge-emission"” (emission on the long-wave gside of the ;
fundamental absorption edge) from hexagonal ‘monocrystalline plates and 4L'
from coarse crystalline sinters and powders of ZnSe, is described for '

(Ye. F. Gross et al., FTT, 4, 396, 1962). A similar edge emission

(i.e. u series of narrow emission lines) from a fair number of oxide and
sulfide crystals (2nS, 2Zn0O, CdS and others) has been observed by

F. A.Kroeger (Physica, T, 4, 1940) and other workers. The emission spectra
excited by light in the range of selfabsorption of ZnSe at 77°K and

4.29K have been photographed using a nem-51 (1SP-51) spectrograph with
linear dispersion. The excited ZnSe-monocrystals glow light green at low
temperatures. All spectral lines of the ZnSe-monocrystals with a
Purtzite-structure are polarized normal to the optical axis at T = 4.29,

the exciton structure of the 2ZnSe absotgtion investigated earlier
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5/181/62/004/012/051 /052
The emission spectrum of... B125/B102

The first and yery intensive emission line of such a spectrum with a
maximum A4326 ias Jocated among the first very long-wave absorption lines
with 4335 and 4311 A. The intensities of the equidistant line series 4361,
T 4405, 4454, 4501 2 decrease with increasing wave length. The position of
emission lines of different monocrystalline samples differs by several A as
a result of some inner deformations. The equidistant series of various
samples mentioned can contain various numbers of lines. Powders and coarse
crystalline sinters display the most intensive equidistant luminescence ard
also the most numerous equidistant linea. At 4.29K there is a green band at
5150 4 (causing the luminescence observed) and there is a red band at

6000 A. If the temperature is raised to 77°K_the equidistant series
disappears, the strong emission line at 4326 is shifted to 4320 A, and the
"red" and '"green" bands become more smeared out, showing a red shift. The

frequency of 240 cm"1 observed belongs to the longitudinal oscillations of
the ZnSe-lattice. The transverse fre?uencies of CdS (Wurtzite-structure),

ZnSe (sphalerite-structure) and CdSe (Wurtzite-structure) amount to 260,
) 1

215-218 and 165 cm” . The longltudinal frequencies of CdS, 2ZnSe,and CdSe
(all having a Wurtzite-structure) amount to 300, 240, and 213 cm . The
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The emigsion spectrum of... B125/B102

' present -authors establighed ga far reaching analogy between the aboorption
spectra of Zn0 and thoge of ZnSe. There are 1 figure and 1 table,

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR,
Leningrad (Ph,yaicotechnical Institute imeni A, F. Ioffe
AS USSR, Leningrad) . . f/

SUBMITTED: August 31, 1962
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5/053/62/076 /003 /001 /005
B125/B102
AUTHOR: . GroB, Ye. F.
ANLAN .
TITLE: The exciton and its motion in a crystal lattice

PERIODICAL: Uspekhi fizicheskikh navk, v. 76, no. 3, 1962, 433466

TEXT:; The present review on excitons and thelr motion in crystal . y
lattices takes into consideration all the papers published from 1927 %o

1562, excopt theoretical gtudies. There are 24 figures, 1 table, and

110 references: 67 Soviet-bloc and 43 non-8oviet-bloo.
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17241

57620/62/143/006/010/024
B163/B102

Gross, Ye. F., Corresponding Member of the AS USSR, and
Cﬁiﬁglﬁazng-yin

Exciton reflexion spectrum of a cuprous oxide crystal in the
ultraviolet region

PxRICDICAL: Akademiya nauk SSSR. Doklady, v. 147, no. 6, 1962, 1521-1324

T5AT: From the band scheme of Cu20 proposed by Elliott, Zhilich, and

iioskalenko (e.g. Phys. Rev. 124, 340, 1961) it can be concluded that the
exciton spectrum is extended beyond the hitherto known line groups in the
visible spectrum into the ultraviolet region. This is also suggested by
the experimentalodata on photoelectric phenomena {photoconductivity
maximum at 2800 a) but the absorption in Cu20 crystals has hitherto not

been directly observed in the UV region because of the high values of the
abgorption coefficient in this region. An improved reflexion method wshich
has been described earlier (Gross et al., Fiz. tverd. tela, v. 4, 26111962)
was used to measure the reflexion spectrum between 2000 and 4000 & with a

Card 1/2
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5/020/62/143/006/016/024
Exciton reflexion spectrum of... B163/B102

G 12 Zuiss quartz spectrograph and a BY-1 (VU-1) hydrogen lamp as radiation
source. Cu20 monocrystals whose surfaces were etched with nitric acid were

investigated at T7°K with polarized light in the p-compongnt at en incidence
angle of 70°. Three reflexion maxima were found at 3410 %, (3.64 ev),
2660 % (4.33 ev), and 2620 % (4.7% ev). These maxima were bronder than the
mexima in the visible spectrum. Measurements with an (%-4 (SF-4) spectro-
photometer at room temperature and an incidence angle of 30° yielded maxima
at 3590 S (3.45 ev), 2920 & (4.26 ev), 2560 R (4.84 ev), 2330 & (v.32 ev),
and 2200 (5.6} evs. The UV bands are attributed to the excitation of
electrons from deoper valence bands to exciton levels beside higher
conductivity subzones. There are 3 figures.

M

v/

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Joffe Akademiil nauk
SSS%»(Physical-technical Institute imeni A. F. Ioffe of the
Academy of Sciences USSR)

SUBMITTED: February 6, 1962
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3/02%62/1 46/003/009/019

B101/B144
AUTHORS: Gross, Ye. P., Corresponding Member AS USSR, Chang Kuang-yin,
Solov'yev, L. Ye. .
-
" TITLE: Abgsorption spectrum in the light-dlue and dark-blue spectirsl
ranges and deformation effects in thin specimens of coprous

oxide

PERIODICAL: Akademiys nauk SSSR. Doklady, v. 146, no. 3, 1962, 5171-580 7

TEXT: Absorption end reflection spectra of cuzo specimens were taken at

4.2 and 77.3°K to check the assumption (Ref. 1: 'Pis. tverd. tela, 4, 261,
827 (1962)) that the observed splitting of spectral lines of the Cu,0

single crystal is caused by deforsation effects. In the absorption °*
-?octr\m of a specimen 1  thick,the intense light-blue lines

A

1

1b)! - 4017 1, lslb). e 4777 £, and the weak lines ).gu)' « 4740 § and

Af.,_u)' "= 4724 1 were observed, whioch are interpreted as a splitting of

Tard 1/ / 3
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8/020 62/146/003/009/019
Absorption epectrum in the ... B101/B144

the lines Aglb) - 4796 ? and Aglb) e 4733 % observed in the reflection

spectrum. This was confirmed by the refleotion spectrum of & wedge-shaped )
Cuzo specimen, where the splitting inoreased with decreasing wedge

thickness, whereas no splitting was observed for a Cu20 lamina of
10-15 u thickness. Likewise, the dark-blue lines

(48) | 4o6o % and A$4®) = 4505 & were sp1it in the wedge-shaped specinen. v
1 2

with a 5 u thick Cu,0 specimen, these lines were split into two
porpondioulnrlx polarized lines. As }.slb) and Asdb) are more intense than
Aglb) and Aédb it is oconcluded that they are allowed lines of hydrogen-
1ike exciton series: 1light-blue series At(\lb) - 21220 - 568/!12 on”!
N w1, 2, ssesj dark-blue series Ar(‘dP) - 22302 - 4% 5/n2 cm'1,

net, 2y ¢os o A band diagran is suggested (Fig. 4) which, complementary
to Ref. 1, is confirmed by new experimental data: Between 4,2 and 17.3%¢,
the differences between the temperature coefficients of the yellow and
green series are equal to those detween the 1ight-blue and dark-blue series

Card 2/43
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8/020 62/146/003 /009 /019
Absorption spectrum in the .,, B101/B144

nstants of all sories are get equal to each other, then
) Rr(v)y | n(db)a(lb)/a(g) @) holds for the

experimental values of the Rydberg congtants R(x) = 780.7, R(g) = 1200,
‘.R(lb) - 368, R db = 415 cm”, In all four exciton series, the deforma- -

tion effect actg primarily on the éonductivity band. Under the action of

) - \
. stress the conductivity sub-band f'g is slightly shifted, and the 12 e

sub-band ig 8plit. There are 4 figures, The most important English-

language references are: J. B. Grun, M. Sieskind, s, Nikitine, J. Phys.

Chem. gSolids, 21, 119 (1961); &. J. Elliott, Phys. Rev., 108, 1384 (1957);

124, 340 (1961), i : o

SUBMITTED; June 18, 1962
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8/020/62/146/005/005/011
B125/B186

AUTHORS : Gross, Ye. F., Corresponding Mezber AS USSR, Nedzvetskiy, D.S.

TITLE: Resonance and non-resonance radiation of centers in a GaP
crystal and interaction with the lattice phonons

" PERIODICAL: Akademiya nauk SSSR. -Doklady, v. 146, no. 5, 1962, 1047-1050

TELT: ghe luminescence of exceptionally pure GaP orystals was studied at
T = 4.2 K. About 100 lines were discovered in the luminescence spectrunm, //
formed probably by superimposition of several spectra. A group of intense

~ lines was separated out; this recurs regularly (up to seven times with
sufficient expoeure), decreasing in intensity each time. Comparison of the
absorption spectrum with the luminescence spestrum shows that the
absorption line Vo corresponds to direct eleotron transition. The broad

luminescence and absorption lines are approximately symmetiric with resnect
‘to the Vo line. The slight deviation from Levshin's law of mirror

symmetry is probably due to,size differences of the phonons in the excited
and the non-excited electron etates. A very intense, narrow, sharp line of
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$/020/62/146/005/005/011

Resonance and non-resonance... B125/B186

non-phonon transition was newly discovered in the center between the mirror-
symmetric bands of the absorption and luminescence apectra. This :
experimental diacovery confirms the theoretical conclusions drawn by Ye. D.
Trifonov (DAN 147, no. 4 (1962)) on the lumineacence of local centers in

the orystal laitioce. These centers may be bound excitons. There are 4 e
figures and 3 tables. -

SUBMITTED: July 16, 1962

Fig. 3. Diagram of the luminescence and absor}_)tion spectra in a GaP
crystal. A - complete luminescence spectrumj b - absorption spectrumj

@ - spectrum of broad luminescence lines associated with acoustic and
optical phonons; " - spectrum of line luminescence associated with
optical limit phononsj IL,E - spectra of the individual luminescence lines
ard their interaction with optical 1limit phonona;x- many-line spectrum
of weak, narrow lines, afid adjacent region of the continuous spectrum.

0
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8/020/62/146/005/005/011

Resonance and non-resonance... B125/B186

c;rd }/ 3
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GROSS, Ye.F.; RAZBIRIN, B.S.; PERMOGIROV, S.A.

Free and bound excitons in cadmium gulfide crystals k;nd
the analogue of the Mossbauer aeffect in optica.miols:n)
AN SSSR 147 no.2:338—31fl N ‘62, M :

korrespondent AN SSSR (for Gross).
1. Chlentko p(gﬁ.‘mm sulfide crystals)

(Excitons) (Mossbauer effect)

i s B byt
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s/181 65"/665/001/047/064
B108/B180

AUTHORS: Agekyany V. T., Gross, Ye. Feo Zakharchenya, B. P., and
' Kﬂplyuﬂgkiy’ A. A.

TITLE: Piezomqgneto-optical investigation of the quadrupole exciton
transition in Cu20 crystals

PERIODICAL: Fizika tverdogo tela, V. Dy NOe 1, 1965.}15—519

TEXT: The effect ,of B magnetic field'g (30 koe) and a compreesion P
perpendicular to H upon the quadrupole exciton line n = 1 (transition
it ‘ )
117025
compressed along the [bOf] axis. The gpectrum was taken on a S -3 (DFS-3)
apectrogrnph with linear digpersion 2 A/mn. Observations were made in
polarized light (E}P and B _P) perpendicularly to both H and P. Without
p1espure, the n=1 line (A = 6129 A) is split into 8 triplet with its
central line (polarized g{ H) in the position of the old line. Tne other
two (polarized ﬂiiﬂ) have equal intensities and are symmetric about the
central line. With rising pressure the central line shifts to longer

card 1/2

) in the Cu20 apectrum, was studied on a Cu20 single crystal

APPROVED FOR RELE
ASE: Thursday, Jul
y 27, 2000 CIA-RDP8
6-00513R00051703(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703

$/181/65/005/001/047/064
Piezomagneto-optical investigation ... B108/B180
vaves, and the short-wave line to shorter waves with intensity increased

at the expense of the long-wave line. Above 2 kg/mmz the long-wave line
vanishea, leaving the other two polarized with equal intensities. Thesge
results are in full agrecement with results obtained by solving the mecular

equation for the splitiing of the [}; level in the presence of an elastic

deformation and a magnetic field (A. G. Zhilich. FTT, 3, 2041, 1961),
There are 3 figures and 1 table. '

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN S3SR,
Leningrad (Physicotechnical Institute imeni A. F, Ioffe
AS USSR, Leningrad); Leningradskiy gosudarstvennyy
universitet (Leningrad State University)

SUBMITTED: August 14, 1962
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s/1e1/65/605/oo1/049/064
s p108/8180

AUT"ORS: N Groaon, Yo, Fay Zhilic}" Ao G-. zukharchonyﬂp B. Po.
Mokarov, V. Y., and 5ibilov, A. I.

TITLE: 7Zeeman effect of.the yellow exciton geries in strong magnetic
fields

PERIODICAL: Fizika tverdogo tela, V. 5, no. 1, 1963, 327-338

TEXT: The Zeeman effect of the members of the yellow exciton series of
directed Cu20 crystals was examined in magnetic fields of up to 140 koe

in the direction perpendicular to the magnetic field. The crystals were
cooled in liquid helium. With increasing field strength the line splitting
grows more complex with rising main quantum nuamber n (Paschen-Bak effect).
The experiments with single crystals showed clear dependence beiween the
splitting and the orientation of the crystal in the magnetic field. The
Yerman splitting of the principal members of the yellow series with n~2

is distorted by the action of forbidden lines. Conclusions:In CL20 there

is a f}g zone at the top of the valency band an a I}* zone at the bottom
Card 1/2 !
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3/181/65/005/001/049/064
Zeeman effect of the yellow exciton .., B108/B180

of the conduction band, If the former is assumed to be due chiefly to the
2p-state of the oxygen, one can neglect the spin-orbit interaction. Ir,

however, the I;; valency band is mainly due to the 3d-state of Cu, the
8pin-orbit interaction will split {t into a doubly degenerate f}+ and a
quadruply degenerate :8+ band (at k = 0). These two band models are uged
to develop the theory of the Zeeman effect of directly forbidden excitons,
Theory and experiment do not, however, fuliy agree.

gnetic sublevels tha
1}5 level. There are 3 figures,

ASSOCIATION: Fiziko-tekhnicheakiy institut im. A, p, Ioffe AN SSS5R,

Leningrad (Physicotechnizal Institute imeni a. p, Toffe
AS USSR, Leningrad)

SUBMITTED: August 14, 1962
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_ AUTHORS: - - Grose, Ye. F., and . Sbekhoamet'yev, R. I.

TITLE: 8tudy of th& ohd;tuiion spectrun of the edge Alu-inuo'ond“ T y
) of copper pl;d"l. e B R Dol

PERIODICAL;»Fiiik“tfordo‘bisiltéi;i.5. no. 2y 1963 502-505

TEXT: The object n.ro*inﬁgp,siing_out a relationship betwee _
luminescence and the exo ' orption lines in thrtbnorption;-pootru_

~of orystals.  The luminescence. X vtation spectra of po_lyory-tdli_no cul,y,: .
cubr snd CuCl layers were studied at 77°K in the region of exoiton .. e
_ absorption.  The _specimens were produced agoording to Groes ot al. (Opt. ' %
© 4 gpektr., VIII, 232, 1960). “phe luminescence was exoited by the . S
monoohromatic light of sn incandescent lamp,and recorded spectrallye - i
Resolution wae such that 1ines of 15 to"20‘g, “width could be separsted. | -
Resultse: the edge luminescence of the gopper oconnected with the [,
exoiton absorption lines.  These lines. ocorres e minima of the v
luminescence excitation burves.. : _ absorptiom - . - U
lines do not correspond to the tminesoence sxoitation curve -
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$/181/63/005/003/016/046

B102/3180
AUTHOKS: Gross, Ye. F., Suslina, L. G., and Livshits, A. I.
TITLE: Reflection and luminescence of zinc telluride single crystals

PERIODICAL: Fizika tverdogo tela, v. 5, no. 3, 1963, 801-806

TEXT: This is the third paper in a series of studies of the optical
properties of Zn§ - ZnSe - 2ZnTe crystals (Opt. i spektr., 8, 516,1960;FTT,
4, 396, 1962); it describes investigations made in the visible and
ultraviolet ranges at 293, 77 and 4.2°K, including also luminescence at

4.2°%. TFor the reflection srectra a - =91 (ISP-SH) spectrograph was
used for the visible and a Q-12 for the UV ranges. At 77°K a narrow

reflection peak was observed at 5236.3+0.3 & (2.3675 ev) which, at 4.2°K,
shifted to 5209.5to.1R (2.3798 ev). &4t room tenperature only two broad
diffuse paxima were found, one at 3600+950 { (3.44 ev), the other at
3100450 & (4.00 ev). Which at 77°K, these maxima shifted to shorter

waves (3530:5 and 2865t3 X) and narrowed considerably from 2700 to

230 cn”', and from 2000 to 140 ca”'. The 5236.3% peak is attributed to
Card 1/3
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5/161/63/005/003/016/046

Reflection ard luminescerce of zine ... B102/3180

direct transitions exciton states connected with extrema, at k=0 ("point),
of the lower conduction and the upper valence bands; 3330 and 2865 to
direct transitions to exciton states connacted with extrema of the two - !
valence bands and the conduction tand, lying at k .{111, at the edge of
the Brillouin zone (L-point). The luminescence spectrum observed differed
somewhat from that of D. C. Thomas ot al. (Phys. Rev. Lett., 8, 391, 1962; |
Phys. Rev., Ser. II, 122, 1362, 1961). Lurminescence was oxcited by

irradiation in the self-absorption band and was taken on the ISP-Y1

spectrograph. The three types of ZnTe crystal (I, II, IIT) investigated

have different types of spectra due to different types of luminescence

centers. I has a spectrum similar to CdS; it has a narrow line at

5222 X, a group of lines in the range 5240-55002 and several bands at

A 53363. II has a simpler spectrum consisting of 9 - 10 equidistant ‘
triplets. fType III was studied in greztest detail; it consists of narrow '
lines of different intensity; a faint line at 5222%, a group of

equidistant intense lines at 52882, and other groups at 5316, 5452, 5528,

5619, and 5834 X. Common to all types of crystals are the 5222 2

(exciton) line and the presence of line groups whose intensity decreases
Card 2/3
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5/181/63/c05/003/016/046
Reflection and luminescence of .. ... B102/3180

"toward the red n(i)ge of the spectrum. The linos of these groups are
equidistant (v0.026 ev) and are attributed to iongitudinal lattice
vibrations, fThere are 10 figures.

ASSOCIATION: Fiziko~tekhnicheskiy institut im. A. F. Ioffe AN SSSR,

Leningrad (Physicotechnical Institute imeni A. F. Ioffe
AS USSR, Leningrad)

Cle e

SUBMITTED: October 4, 1962
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GROSS, Ye.F,; NEDZVETSKIY, D.S.

Fine structure of the damping times for edge radiation bands
in GaP orystals, Dokl, AN SSSR 152 no,2:309-312 § 163,

(MIRA 16:11)
1. Chlen-korrespondent AN SSSR (for Gross),
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GROSS, Ye,F,; NEDZVETSKIY, D.S,

Generation of long-wave edge-luminescence band
, 8 in GaP
Dokl. AN SSSR 152 n0.611335-1338 0 163, tHIa 16010]

1. Chlen-korrespondent AN SSSR (for Gross),
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GROSS, Ye.F.; KOCHNEVA, N,S,.; NEDZVETSKIY, DS,

Free and bound excitons in GaP ¢
rystals, Dokl, AN SSS
no.33574=577 N 163, (MIRA 13:53

1. Chlen-korrespondent AN SSSR (for Gross),
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AKOPYAN, Y. Kh.; GROSS, Ye. F.; DREYNGOLD, F. I.; NOVIKOV, B. V.; TITOV, R. A.;
SHERKHMAMETYEV, R. I.

"The investigatioa bythe photoconductivity and luminescence method of the

exciton states near the edge and in the depth of the fundamental absorption
in crystals.”

paper submitted for Intl Conf on Physics of Semiconductors, Paris, 19-24 Jul 6h.

Leningred State Univ.
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TITLE$ Linear and continuous red luminescence in crystals of GaP
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SOURCE: Leningrad, Universitet, Vestnik, Serfya fizik{ ¢ khimi?, ;2.§~
3, 1964, 7-10 4 _ j

TOPIC TAGSt emiosion, emission spectrum, luminescence, semiconductor,
indium phosphide, fmpurfty center, transition ;

ABSTRAGT: An attempt 18 made to interpret the emissfon spectrum of

continuous wide band, by making use of the available experimental v
, data of the authors and other researchers. It was determinad that tha
v intenaity of the six narrow equidis'tant. emission lines increases with
B Increasing temperature and that between the temperature of liquid

«» jhelium and liquid nitrogen their intensity 18 several times greater
than the intensity at 4,2K; The emisaion of all the lines in the red
part of the spectrum can be exci{ted by blue and longer vavelength red;.u
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!radiation, On the basis of an analysis of all the experimental data,

“[ASSOCIATION: none . .

the existanca of this group of six lines was attributed to phonon-
assisted alectronic transftions at an impurity center., If the short-
eat wavalangth line at 6497,28 (s attributed to an electronic transi~ <
tion,; the rest of the lines can be interpreted as the same transition| — |
accompanied by ona, two, three, four, and five phunons. Orig. art,

hass 2 figures and 1 tabls,’ : - -
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AUTHORS: Gross, Ye. F.; Nedzvetskiy, D. s. -
TITLE: Change in luminescence spectrum of GaP crystals as a func- ;
. tion of the intensity of the exciting light !

SOURCE: Fizika tverdogo tela, v. 6, no. 7, 1964, 2180-2183 f

. i
TOPIC TAGS: gallium compound, luminescence Spectrum, crystal for- !
i mation, spectrum intensity, light excitation, electron capture i

- ABSTRACT: This is a continuation of.earlier investigations of ‘the |
‘Strong dependence of the luminescence spectra of “pure” GaP crystals ;
on the method of their preparation (DAN SSSR v. 146, 1047, 1962; -+ !
152, 309, 1963; 154, 64, 1964). 1In the present study the authors
observed for the first time a radical change in the relative inten- ' |
" 8ity of these spectra ut very low intensity of the exciting light,
~ Using blue light from an 8DVSh-500 mercury light at 4.2x, spectra
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1A, B, and C of Enc. 01 were observed. When the light intensity was
! reduced to one-tenth, spectrum A, which originally was brightest,

. was strongly attenuated, and spectrum B became brightest. Purther
. decrease of the intensity to 1/10C of the initial value left only

: the end bands of spectrum B. Spectrum A could not be photographed

even when spectrum B was over exposed. This points to the presence

" of a threshold excitation intensity, below which only the edge
bands are excited in GaP, and the remaining luminescence spectra do
not appear. This threshold value varied f
The phenomenon is i e electron capture
"} cross section for the centers producing spectrum B is much larger
than for the other spectra. Orig. art. has: 2 figures.

ASSOCIATION: Leninqtgdnkiy gosudarstvenny*y universitet (Leningrad
State University)
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TITLE: Mirror symmetry of absorption and luminescence spectra of
~ 2nTe cryatals

SOURCE: Fizika tverdogo tela, v. 6, no. 12, 1964, 3684-3690 A

TOPIC TAGS: absorption spectrum, luminescence spectrum, aingle
crystal, zinc alloy, spectrum analysis

T
ABSTRACT: The authors investigated the narrow-line absorption and
luminescence spectrum of the cubic modification of single-crystal
ZnTe (sphalerite). The tests were made at 4.2K. The luminescence
and absorption spectra were studied photographically using an ISP-51
spectrograph with a linear dispersion of 18 ﬁ/mm in the 5400 R re-
gion. To investigate the intensity and the temperature dependence
of the emission 1ines, an ISP-51 spectrograph was used in conjunc-
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tion with an EFP~1 attachment. The results have shown that the
luminescence and absorption lines can be grouped into several equi-
distant series, the distance between lines in each series being ap~

___proximately equal to the energy of the longitudinal vibratisn of ~ [nEEe
~the optical branch of the 2ZnTe lattice (approx. 0.026-eV}. -Mirrer--——-=-

symmetry of the luminescence and of the absorption about the phonon-
less line was observed for two electron-vibrational series. An in-
vestigation of the ratio of the integral intensities in the equi-

~ distant series of luminescence lines has shown that this ratio

agrees with that derived theoretically by Pekar (UFN v. 50, 197,
1953) and M. A. Krivoglaz (Opt. i spektr. v. 1, 54, 1956). "In
conclusion the authors thank B. P. Zakharchenya and L. M. Kanskaya
for photographing the ZnTe absorption spectra in a magnetic field,
and also Ye. D. Trifonov and K. K. Rebane for a discussion of some

problems involved iIn this work." Crig. art. has: J figures and 1
~formula. 7 7 ‘
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AUTHOR: Gross, Ye, F, .(Correspondingsmember); Nedzvetskiy, D, S,
1e. ! ;

TITLE: Converging line spectrum of luminescence in GaP-crystals
SOURCE: AN SSSR. Doklady*, v.' 154, no. 1, 1964, 64-67

-, TOPIC TAGS: GaP-crystals, crystals luminescence, hydrogeh-like line spectra,
crystal lattice defects, impurities in crystals, acceptor energy levels

ABSTRACT: It has been previously found by several investigations that the
luminescence spectra of GaP greatly ‘lepend on the excitation conditions which
indicates that impurities and lattice defects affect the luninescence. It {8 shown
in the present paper that in some of the investigated GaP-crystdls the lumines-
cence spectrum contains many lines, and can be considered as a superposition
of several spectra. In addition to the spectra previously reported, this group
of crystals shows a line sequence apparently of a common origin. The position
of the lines aanbe described by a Balmor-1ike formula. The intensity of the

! : g
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lines of this sequence is temperature dependent. Similar spectra were found
in silicon by S. Zwerdling et al. (Phys. Rev. Letters 4, 173 (1860)) and
attributed to acceptor levels. Orig. art. has: 4 figures and 2 tables.
ASSOCIATION: None
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TITLE: An optical analog of tho Mossbauer effect
SOQURCE: AN SSSR. Doklady*, v. 154, no. 6, 1964, 1306-1309

TOPIC TAGS: optics, Mossbauer effect, phononless transition, crystel,
crystal spectrum, cadmium gulfide, cadmium sclenlde, zinc sulfide ;
i
AUSTRACT: Very shorp lines have been found in crystals such as
Cd§, CdSe, Zn3, and some others in beth emission and absorption at
4K near the fundamgntal absorption edye {sece Fig. | of the Enclowre).. Their
width 1s about 107™% ev. The purely clectronic (phcononless) transi-
tions which correspond to thess lincs seem to te similar to the
narrew lines in the gamma spectra (fosstauer effect). The present .
authors have investigated the temperature dopendence of these lines
in the range botwoen 4 and 26X (sce¥Fig.2 of the Enclosu). This depondencu
is gimilar to that of the Mossbauor effoct cxcupt that the tempera-
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| ture range is much lower than that for the latter. "The authors

~are grateful to Ye. D. Trofimov for many discussions.” Orig. art.

*has: 3 figures.
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AUTHORS8: Gross, Ye. F.; Suslina, L. G.: Mokerov, V. G. 36&
O T et 4 \

TITLE: Narrow-line luminescenceq'of hexagonal ZnS crystals /} s e

' BOURCE: Fizika tverdogo tela, v. 7, no. 1, 1965, 291-293

TOPIC TAGS: zinc sulfiddy luminescence, luminescence spectrum,
single cryatal, p‘tglycryatal. line spectrum

/8 .
ABSTRACT: Continuing their investigations of absorption and lumi- .
nescence of 2nS crystals (Opt. i spektr. v. 6, 115, 1959 and v. 8, .

516, 1959; Izv. AN S888SR, ser. fiz. v. 25, 532, 1961), the authors
undertonk a more detailed study of the luminescence of Z2nS and ob-
served narrow-band luminescence on the edge of its main absorption.
The expariments were made with polycrystals and single crystals of
hexagonal modification, and the spectrum was recorded photograph-
ically. The results are shown in Fig. 1 of the enclosure and demon-
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~ ACCESSION NR: AP5003456 0
strate that hexagonal single crystals and polycrystals of ZnS have
entirely different emission spectra. The narrow-line component of
the polycrystal spectrum consists of equidistant lines’ (width 360 +
+ 10 cm'l) and disappears when the temperature is raised from 4.2
to 77K. It is attributed to the radiation of bound excitons and
their interaction with the lattice phonons. The edge luminescence
has a more complicated structure. The properties of the lines are
tabulated. The single-crystal spectrum consists of a large number
of luminescence lines (width 5 &), spaced approximately (170 % 5)
em™t apart, and is attributed to the electronic transition in the
impurity center interacting with the lattice vibration. The reason
for the difference between the single-crystal and polycrystal spec- :
tra lies to the different content of imperfections in crystals ob-
tained under different growth conditions. Orig. art. has: 1 figure

- and 1 table. : - :

' ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN ESSR
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Fig, 1, Microphotograms of the emission spectra of ZnS at T = 4,2K,
a = Polyorystals, b = aingle crystals. .
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' AUTHOR: Grons, Ye, ¥.} Rexbirin, B. 8.; Permogorav, 8. A. 72 ;

" PITLE: Afterglov and dependence of the edge radiation spectrum of single-c tal ! :
" cadmium sulfigg_%n the excitation intensity '

- P

SBOURCE: Fixika tverdogo tela, v. 7, no. 2, }965, 558-564

| TOPIC TAGS: cadmium sulfide, single c_x_'ptaa!,b edge radiation, spectrum aunalysis,
. afterglow, luminescence center . :

- ABSTRACT: The spectrum was investigated at tempersturcs of 4,2—77K. The lumines- '
. cence was excited with light at a wavelength in the region of the intrinsic absorp= -
 tion of the crystal. The light source was a high-pressure mercury arc VRSh-250,

- A monochromator with photoelectric attachment was used to record the spectra., The

© results show that the spectrum of the edge radiation depends on the intensity of

. the exciting light. This dependence is due to the fact that different portions of , -
the spectrum have different luminesceuce times. The spectrum of the afterglow of -

' the edge radiation of CAB was investigeted at T w 4,2, as well as the temperature |
" . dependence of the afterglov spectrum in the interval s 2e=TTK, Although sarly in- '~ -

RIS
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ety

. vestigations have shown that at lov intensities thore are three groups of Cd8 :

; crystals, sach with a different type of edge luminescence spectrus, the differences -

become less promounced at inoreased intensity, This indicates that the different -

sections of the spactrum have a different intensity dependence., It is concluded

on the basis of the results that the edge radiatiun is a consequence of a transi. : .

tion of an electron from a shallow level in the conduction band to a deeper level

in the valence band, This is confirmed the strong temperature dependence of

the edge luminescence at low temperature (h—30K). The center responsible for the = -~

edge luminescence can be described by the donor-acceptor pair model proposed by ) A b

E. Williems (J. of Phys, Chem, of Solids, v. 12, 265, 1960). The differences be- i =

: tween the de-exaitation times of the portions of the edge radiation maxima cen be '@ ..

: attributed to dirferencu in the distances between the donors and the acceptors. -
Orig. art, hass U figures, - [o2]

" ABGOCIATION: Fiziko-tekhnicheskiy 1nstitut in, A. ¥, Ioffe AN 6S6R, Lenlngred |
(Physicotechnical Institute AN BSSR)
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%AUTHOR: Agekyan, V. T.; Gross, Ye. o3 skiy, A. A. ' 7£ )
TITIZ; Indirect excitons and phonon spectrim o:I Cu0 A
|SOURCE: Fizika tverdogo tels, v. T, no. 3, 1965, T81-787

%TOPIC TAGS; cuprous oxide, phonon spectrum, indirect exciton, uniaxial compression,
) isingle crystal, absorption step, compression splitting : i

-ABSTRACT3 £ earlier studies (FIT v. 2, 2968, 1960 and o~
‘thers) devoted to the easion deformation of
i Cug0O single crystels on .

i gtudy was devoted to the {nfluence of uniaxial compress iingle crystals on

. the step of continuous absorption with long-wave edge of 5860 A in the spectrum of
i Cug The samples were elongated with triangular plates 3 x 2 x 0.4 mn in size and
' the compression was ~30 kg mx® along one of the principal crystallographic direc-
(tions (100), (111), or {110). The spectrum vas photographed with a KSA-) spectro-
i graph with a glasa optical system. An anisotropic reversible splitting of the step
; ,
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’ ¢ deformation splitting have mede . ;
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ORG: Physicotechnical Institute, im. A. F. Ioffe, AN SSSR, Leningrad (Fiziko-tekhni-
cheskiy InstItut AN S33R)

TITLE: Luminescence of donor-acceptor pairs in,%#As crystals alloyed with Cd
. > Y ,,7
SOURCE: Fizika tverdogo tela, v. 7, no. 7, 1965, 2217-2219

TOPIC TAGS: luminescence spectrum, alloying, semiconducting material, semiconductor
theory, ionization phenomenon ;

| ABSTRACT: The photoluminescence spectrum of GaAs crystals, alloyed with Cd by dif-

fusion from the gas phase, was studied as a function of: Cd concentration, tempera-
ture (4,2°-289K), and the intensity of the stimulated light. The alloy concentration
was changed by etching the surface where the diffused Cd has passed through. Data

obtained at 4,2°K for the luminescence spectrum of crystals having a maximum Cd con-
centration of about 5 x 1018 cn”™3 in the unetched condition, showed that in addition
to the usual maximum occurring at 8340 X--designated as region A, a new region 'B' b
was found at 8495 }, Upon lowering the Cd concentration by progressively etching off
the surface (2, 25, and 50 mk), the maximum in region B was displaced to higher ener-
gies or lower wavelengths; finally, it united with region A, For the lowest Cd con- o

Cord 1/2
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centration, 50 mk etched off, the spectrum did not show the above effect; instead,
a visible region of marginal radiation and excitons appeared (designated as region
'¢'). For higher Cd concentrations, a decrease in stimulated emission from Iﬁax' by

a factor of 100, induced the largest displacement of the B region maximum (from 8u50 4o 85¢
to 8560 1), while hardly displacing the A region maximum. By increasing the tempera-
ture from 4.2°K, all of the crystals with Cd impurities exhibited a stretching in

the region of free exciton emission, while regions A and B weakened in intensity. At
higher temperatures, splitting and separation of the A and B maxima occurred in the
heavily etched crystals. At 78°K, only regions A and ¢ were visible. An explanation
of the observations is given in terms of the donor-acceptor pair model. Accordingly,
for electron pair transitions from donor to acceptor levels, radiation of energy

E = (B 4E ) + @2 (er)”} is emitted. Here, ¥ --width of forbidden zone of the crys-

tal, E& and £ _-~ionization energies of the donors and acceptors, r--distance between

the donor and acceptor in a pair, and e--dielectric constant of the crystal. The
data is analyzed using the above-mentioned parameters for the donor-acceptor pair
model, For the long wavelength edge of the B region (about 1l.u4 ev), with r approach
ing infinity for distant states, E'd is calculated to be 0.05 ev, using literature valt

ues for £ and B‘a. It is proposed that donor-acceptor pair interactions in GaAs and

in semiconducting lasers are responsible for electroluminescence emission, and the
associative maxima, Orig., art. has: 2 figures.
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ABSTRACT: An invostigation is made of the possibility of the manifestation of the kinetic
encrgy of frecly moving excitons in an exciton luminescence spectrum, Differences are noted
among the processes of a phononless, 8 one-phonon, and a two-phonon optic annihilation of
excitons, related to the different formulation of the law of conservation of momentum for these
processes. The results are used to analyze the exciton luminescence spectrum of CdS single
crystals in the temperature range of 4—77K, It is shown that excitons in this case may be
considered as free quasiparticles following the Maxwell distribution in the kinetic energies and
interacting with phonons with the fulftliment of the law of the conservation of momentum. In
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conclusion, the authors consider it their pleasant duty to express their gratitude to K, K
Rebane, V. V. Khizhayakoy, and A, A, Kloohikhin for a frultful discussion of the results, and
to V. A, Abramov for assistance in making the measurements. Orig. art, has: 17 formulas -
and 4 figures.,
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